Abstract. There are many bioinformatics analysis method to compute the quality statistics of sequence reads. With the application of next-generation sequencing technology, bioinformatics analysis method for sequences have developed rapidly. The sequence quality statistics has become an important part of bioinformatics analysis method to learning and teaching. For learning the computing quality statistics method of the sequence reads, we do a compute the sequence reads quality statistics experiment. We show and analysis the experiment results for per base sequence quality and per sequence GC content with FastQC software and for nucleotide distribution with draw nucleotides distribution chart software.
Introduction
Learning the sequence quality statistics is the main point of bioinformatics analysis. For the sequence quality analysis, the most important is the study per base sequence quality, per sequence GC content and nucleotide distribution. DNA has four nitrogenous bases: (A) adenine, (T) thymine, (C) cytosine, and (G) guanine. RNA contains three of these bases -(A), (C), and (G) but not (T). Uracil (U) is found in its place and complements adenine (A) instead in transcription. Transcription is the system that produces a complementary RNA sequence from a strand of DNA [1] [2] . Per base sequence quality shows the mean quality score of each sequence reads. Per sequence GC content shows the GC content of each sequence reads. Nucleotide distribution shows the distribution of four nitrogenous bases.
In this paper, we introduce compute quality statistics software [3] to compute the quality statistics of experiment sequence reads. Then, we study FastQC as a tool for per base sequence quality and per sequence GC content, and introduce draw nucleotides distribution chart software for nucleotide distribution.
Compute Quality Statistics
Compute quality statistics is the software to compute the quality statistics of the sequence reads, and is integrated into the Galaxy scientific workflow [4] [5] [6] . Some computing results contain the following fields. The computing the quality statistics of the sequence reads is as in Table 1 . Table 1 with FastQC, and per base sequence quality of the experiment sequence reads as Fig. 1 . The x-axis on the graph shows the position in read, and the y-axis on the graph shows the quality scores.
In Fig. 1 , the background of the graph divides the y axis into very good quality calls (green), calls of reasonable quality (orange), and calls of poor quality (red). The quality of calls on most platforms will degrade as the run progresses, so it is common to see base calls falling into the orange area towards the end of a read. The blue line represents the mean quality, and the mean quality of most is all over 28 and is very good quality calls. The experiment result of this quality and content analysis step is entirely normal. Table 1 with FastQC, and per sequence GC content of the experiment sequence reads as Fig. 2 . The x-axis on the graph shows the mean percentage of GC of per sequence, and the y-axis on the graph shows the reads numbers. It is means the summation mean percentage of the percentage of G and C of per sequence.
This module measures the GC content across the whole length of each sequence in a file and compares it to a modelled normal distribution of GC content. In a normal random library you would expect to see a roughly normal distribution of GC content where the central peak corresponds to the overall GC content of the underlying genome. Since we don't know the GC content of the genome the modal GC content is calculated from the observed data and used to build a reference distribution. 
Nucleotide Distribution
For the nucleotide distribution with draw nucleotides distribution chart software, we create the experiment results as in Table 1 with a stacked-histogram graph. Nucleotide distribution chart graph of the experiment sequence reads shows as Fig. 3 .
In Fig. 3 , The x-axis on the graph shows the position in read, and the y-axis on the graph shows the percent of each nitrogenous bases such as A, G, C, T [11] . If a sequencer is unable to make a base call with sufficient confidence then it will normally substitute an N rather than a conventional base call. In the initial sequence reads, there is many N.
The blue chart is A, the red chart is C, the green chart is G, the orange chart is T, and the pink chart is N in Fig. 3 . The nucleotides distribution is from Table 1 . For example, A count is 36, C count is 18, G count is 14, T count is 18, and N count is 14 in column 1. Then, the summation count is 100. We can compute the percent of each nitrogenous base. The percent of A is 36%, the percent of C is 18%, the percent of G is 14%, the percent of T is 18%, and the percent of N is 14%. All the above results are corresponding to the length of the charts in Fig. 3 . 
Summary
Learning the sequences quality statistics is the main point of bioinformatics analysis. The computing quality statistics method of the sequence reads has become the main step of the biological sequences learning. With FastQC as a tool for sequences quality control and per sequence GC content, we do a learning computing quality statistics analysis experiment, show the experiment results for per base sequence quality and per sequence GC content with FastQC software and for nucleotide distribution with draw nucleotides distribution chart software. With the same way, we can learn and study other bioinformatics analysis method more easy.
